In the open-chested dog, coronary flow reduction results in a decrease of regional myocardial temperature (T). We assessed the contribution of T decrease to changes in refractoriness and conduction delay attributed to ischemia. The independent effect of regional hypothermia on effective refractory period (ERP) was a linear function of the temperature (ERP =-b T + a) with a F = 0.97 ± 0.02 in 11 dogs. The effect on conduction time of a ventricular premature beat was a linear function of the log T at both endocardium (f = 0.95 ± 0.02) and epicardium (F = 0.96 ± 0.01). A 75% reduction in coronary flow resulted in a mean T decrease of 1.9 ± 0.30 C. The T decrease was sufficient to mask the effects of ischemia on shortening of the ERP. Furthermore, the conduction delay of ventricular premature beats during 75% coronary flow reduction could be accounted for by the decrease in T alone in five of seven dogs. We conclude that changes in refractoriness and conduction dnring acute coronary flow reduction in the open-chested dog are due to the composite effects of ischemia and the decrease in regional temperature. The open-chested model may have important limitations in understanding the electrophysiologic effects of acute coronary insufficiency. However, it may have important applications in defining the electrophysiologic environment at the time of coronary artery surgery.
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INTEREST IN THE ELECTROPHYSIOLOGIC sequelae of myocardial ischemia stems from a desire to both define and correct the conditions which lead to fatal ventricular arrhythmias. Recent studies using the open-chested canine model have shown important changes in refractoriness and conduction in the ischemic region. Several authors have demonstrated increased dispersion of refractoriness" 2 and slow con-duction8-1' in the acute phase of ischemia. These changes are thought to be critical for the development of reentrant ventricular extrasystoles and ventricular fibrillation. However, there has been only one previous study in which the effect of partial coronary artery occlusion on ventricular refractoriness and conduction delay was investigated. '2 It has also been found that acute reduction in coronary artery flow in the exposed canine heart is accompanied by a significant decrease in myocardial temperature.'13-1 A reduction in temperature alone can prolong action potential duration, refractoriness and conduction time. [16] [17] [18] [19] [20] Wallace and Mignone have demonstrated that focal myocardial cooling can indeed create sufficient dispersion of refractoriness and intramyocardial conduction delay to cause reentrant ventricular extrasystolic beats. 2' We hypothesized that a drop in regional temperature caused by a regional decrease in coronary blood flow in the exposed heart would contribute to measured changes in refractoriness and intramyocardial conduction. To test this hypothesis, the independent effect of graded regional hypothermia on ventricular effective refractory period (ERP) and intramyocardial conduction were analyzed and compared to the effects of 75% coronary flow reduction. The accompanying temperature changes were taken into account and its contribution to refractoriness and conduction was judged from the known effects of temperature change alone. Finally, the effects of ischemia alone on ERP were "unmasked" by maintaining myocardial environmental temperature. We chose a level of 75% coronary flow reduction to gain further insight into the electrophysiologic effect of partial coronary artery occlusion.
Materials and Methods
Mongrel dogs weighing 18-32 kg (23 ± 1) were anesthetized with intravenous pentobarbital (30 mg/kg). The heart was exposed through a left lateral thoracotomy and suspended in a pericardial cradle. The left anterior descending (LAD) coronary artery was isolated proximally before the first large diagonal branch. The sinus node was crushed and left atrial pacing was instituted at a cycle length of 300 msec. Baseline LAD flow was determined using a Statham SP 2001 flowmeter and precalibrated electromagnetic flow probes. A femoral artery-to-LAD shunt was then created, and baseline LAD flow was reestablished with To pressure Transducer To pressure Transducer FIGURE 1. Experimental preparation. Through a femoral artery to left anterior descending coronary shunt, flow is controlled by a roller pump and regional myocardial temperature by a heat exchanger. VLAD and VLCX designate the myocardium supplied by the left anterior descending and the circumflex coronaries. A = epicardial pacing electrodes; B = thermistors; C = plaque-type epicardial reference electrode; D = transmural needle with 20 electrodes at I mm interelectrode distance. a precalibrated roller pump ( fig. 1 ). The total ischemic time between interrupting LAD flow and reinstituting baseline flow was 45 seconds or less in all animals.
Thermistor probes (B in fig. 1 ) were sutured onto the epicardial surface supplied by the LAD (VLAD) and by the circumflex coronary (VLcX). Additional thermistor probes were placed in the LAD shunt just proximal to the LAD cannula, into the cavity of the left ventricle and into the rectum. Temperature was constantly monitored using a YSI model 44TA electronic thermometer. The temperature of the LAD perfusion blood and VLAD was controlled by a heat exchanger in the shunt just proximal to the LAD cannula. Experiments were excluded from the study if after a period of equilibration the mean perfusion pressure in the LAD shunt distal to the roller pump differed by more than 10 mm Hg from mean arterial pressure, or if during the study period mean arterial pressure decreased by more than 20 mm Hg.
Electrophysiology
Bipolar stainless steel pacing wires (0.003 in. diameter) were attached to the epicardial surface of the VLAD, VLCX, and to the left atrial appendage (A in fig. 1 ). A bipolar reference plaque type electrode was sutured to the VLCX (C in fig. 1 ), and a needle containing 20 electrodes with a 1 mm interelectrode dis-tance22 was inserted into the VLAD for the analysis of transmural bipolar and unipolar electrograms (D in fig. 1 ). The position of the electrode in relation to endocardium and epicardium was verified by criterion of Durrer and van der Tweel.23 Each electrode was directly coupled to a high input impedence buffer amplifier. Final amplification was carried out by Hewlett Packard Model 881 IA bioelectric amplifiers.
Ventricular electrograms and standard electrocardiogram leads were stored on 14 channel FM tape (Ampex PR 2200) at a recording speed of 33¾ in./sec. Data were played back on a Siemens ink jet recorder at paper speeds of 500 mm/sec allowing a time resolution of 1 msec. The frequency response of the system was flat between 0.15 and 1000 c.p.s.
Pacing and programmed premature stimulation was performed using a specially designed stimulator using photoelectric isolation. The ERP of the VLAD and VLCX was determined at a driving cycle length of 300 msec using stimuli of 2 msec duration at twice diastolic threshold (SJ). This value was redetermined following each change in myocardial temperature and before each refractory period determination during ischemia, although the temporal change in threshold with ischemia was not systematically studied. Premature stimuli (S2) were delivered at 2 msec decrements. The ERP was defined as the longest S1S2 interval that failed to produce a propagated response, and was highly reproducible within 2 msec. During pacing from the VLCX, the conduction times from the reference electrode (R1) on the VLCX to the bipolar transmural ventricular electrogram (V1) in the VLAD region were measured during basic drive (RN1V) and during premature stimulation (R2V2) at 10-msec decrements of S2 throughout the diastolic interval.
Study Protocol
Following institution of the LAD shunt at baseline LAD flow, the ERP of the VLAD and VLCX was determined. The propagation of premature ventricular responses from the epicardial reference to the transmural electrode sites in the VLAD was measured while pacing from the VLCX. Graded regional VLAD hypothermia was then produced by lowering LAD blood temperature in a random manner. Measurements of the ERP and conduction were performed at each temperature step. The LAD blood was then rewarmed and repeat measurements made. This last determination served as the baseline value prior to 75% LAD 671 flow reduction. The LAD flow was then reduced by 75%. The ERP of the VLAD and VLCX were then determined at 10 minutes after flow reduction and the effect of S2 on conduction from the VLCX to VLAD between 7-10 minutes. The statistical significance of the observed changes was determined by t test. 24 An additional group of experiments was performed during 75% flow reduction with and without a polyethylene tent sutured around the thoracotomy incision. The application of the tent was successful in abolishing significant temperature decreases caused by LAD flow reduction. At the termination of each experiment, methylene blue was infused into the LAD to ascertain the position of the electrodes in relation to the ischemic area. The stained portion of the left ventricle was excised and weighed. The LAD flow determined by electromagnet flow probe was 71 ± 6 ml/min/100 g wet weight.
Results
During regional VLAD hypothermia induced by decreasing LAD blood temperature, visible VLAD asynergy in the absence of ischemia usually appeared when the temperature difference between VLAD and VLCX was approximately 2-3°C and was frankly paradoxic when the temperature difference exceeded 40 C. One dog developed ventricular fibrillation during left atrial pacing when the epicardial temperature difference exceeded 70 C, and another animal fibrillated during rapid rewarming of the VLAD. Ventricular extrasystoles were occasionally observed during left atrial pacing when the VLAD temperature fell below 33-34°C. In more than 30 experiments using this model of flow reduction, only one dog developed ventricular fibrillation during 75% flow reduction.
Effect of Temperature on ERP of VLAD During graded regional hypothermia, a highly significant linear relationship existed between ERP and temperature (T), ERP = -b T + a, over the temperature range of 29-38°C. Table I shows the increase in ERP per 10 C drop in temperature (slope b of regression line) and the r value of the regression line relating ERP and temperature for each dog. The mean change in ERP per 10 C change in temperature was 7.8 ± 0.3 msec, and the mean r value was 0.97 ± 0.02.
The temperature limits of this linear relationship were not explored by either decreasing the temperature below 29°C or above 380 C. No conclusions regarding this relationship can be made beyond these limits.
Effect of Temperature on Conduction Time of Premature Beats Propagation of ventricular, premature beats from the "normothermic" VLCX to the "hypothermic" VLAD (RN2V) was studied at identical VLAD temperatures as during ERP measurements. The effect of graded regional VLAD hypothermia on the conduction time of the premature beat, R2V2, was examined at comparable R1R2 intervals at each temperature step. The effect of the VLAD temperature on R2V2 could be expressed as linear function of the log1O T over the temperature range studied (R2V2= -b log T + a). Table 2 gives the value of the slope b (change in conduction time R2V2 per log10 change in T) and the r value of the regression line for each experiment at epicardial and endocardial VLAD recording sites. For epicardial recording sites the mean slope was 379.6 ± 50.2 vs 208.1 ± 33.6 for endocardial sites. The mean r values were 0.96 + 0.01 and 0.95 ± 0.02, respectively. A decrease in temperature from 37 to 330 C would result in an increase in R2V2 of 19 msec to the epicardium but only 10 msec to the endocardium. The minimum V1V2, or functional refractory period of the ventricular myocardium through an area of delay induced by hypothermia, could also be expressed as a linear function of log1o T (minimum V1V2 = -b log T + a), with a mean r value for nine experiments of 0.95 ± 0.02. Figure 2 shows the effect of graded regional VLAD hypothermia on the V1V2 interval determined at the VLAD as a function of the R1R2 interval recorded from the "normothermic" VLCX. All curves except that denoted by (solid squares) Ri(m sec ) FIGURE 2. Effect of lowering regional myocardial temperature of the left anterior descending coronary on conduction ofpremature beats from the circumflex region. The coupling interval R1R2 is measured from the reference electrode in the VLUX and V1V2 from the needle electrode in the VLAD (see fig. 1 ). Each symbol indicates a different VLAD temperature. The X (37.3°C) indicates baseline before 75% LAD flow reduction (in). Flow reduction dropped VLAD temperature to 33.60. The effect of ischemia on V1V2 is intermediate between 34.2°C (A) and 33°C (0), and cannot be distinguished from the temperature effect alone. indicate temperature effects alone. As regional temperature decreased, premature beats at comparable R1R2 intervals conducted with progressive deiay. The functional refractory period increased and also occurred at wide R1R2 intervals.
Effects Of Ischemia and Ischemic Induced Hypothermia on ERP Decreasing LAD flow by 75% resulted in a drop in epicardial temperature in each of seven experiments. The mean temperature drop was 1.9 ± 0.3°C (fig. 3 ). The decrease in temperature in each dog was more closely related to the absolute control flow rather than to the flow per gram wet weight. Table 3 shows the control ERP of the VLAD, the ERP at 75% flow reduction, the temperature decrease due to flow reduction, and the expected ERP due to the temperature decrease alone. This last value was calculated from the regression line ERP = -b T + a for each dog obtained during graded regional VLAD hypothermia.
Compared to a mean control ERP of 148 ± 5 msec, 75% flow reduction resulted in a mean ERP of 151 ± 5 msec. This difference is not significant.
However, if we compare the ERP at 75% flow reduction to the expected value of the ERP resulting from the temperature decrease (162 ± 5 msec), the difference is highly significant (P < 0.005). In other words, the effects of ischemia on shortening of the ERP were completely obscured by the prolonging effect of the temperature decrease. Figure 4 shows the experimentally determined VLAD ERPs during graded regional hypothermia observed in one of the experiments and the regression line with the standard error of estimate (shaded portion). The open circle indicates the baseline value before 75% flow reduction. The confluence of the dashed line and arrow indicates the temperature and ERP following 75% LAD flow reduction. The ERP during flow reduction apparently increased slightly but not significantly from the baseline value. However, the ERP was significantly below the standard error of estimate of the ERP at the lower temperature.
To confirm the fact that the temperature drop Temperature ( C) FIGURE 4. Effect of temperature aJ reduction on the effective refractory pi indicate the effect of VLAD temperature sion line is shown with the standard ern shaded portion. A 75% LAD flow redu4 decrease in temperature and small inc pared to control (0), but the ERP is than expected for that myocardial tem caused by coronary flow reduction X induced decrease in refractorine group of experiments was performr determined at 1-minute intervals ft and without a polyethylene tent s thoracotomy incision to prevent ten Figure 5 illustrates such an expei usual open chest procedure, 75% L was accompanied by a signific decrease in epicardial temperature ( (D ---) actually showed a slight increase above control in five out of nine experiments, as shown in table  3 . After a 30-minute recovery period, flow was again reduced by 75%. This time a significant temperature change ( -) was avoided by the artificially closed chest environment. In contrast, the ERP (U -) decreased significantly. After 11 minutes the tent was promptly removed (indicated by the arrow). This was accompanied by an immediate decrease in VLAD temperature. Along with the temperature drop there was a prompt increase in ERP to a value nearly equivalent to that determined in the open chest situation.
Effects of Ischemia and Ischemic Induced Hypothermia on Conduction Delay
The effect of ischemia and ischemic induced hypothermia on propagation of a ventricular premature beat from the VLCX to VLAD (R2V2) was evaluated at both endocardial and epicardial sites. For each dog R2V2 was determined at comparable R,R2 35 36 37 c8 values. The R,R2 interval chosen represented the premature coupling interval at which V1V2 was nd 75% LAD flow minimum before graded regional VLAD hypothermia. eriod (ERP). Circles Table 4 shows the results of propagation of the on ERP. The regres-premature beat to the epicardium, and (:) the R2V2 values during control and 75% flow reduction. Flow reduction resulted in an apparent conduction delay with an increase in RNV2 from 39 ± 7 msec masks the ischemic to 49 ± 7 msec for epicardial sites (P < 0.001), and :ss, an additional from 34 ± 9 msec to 40 ± 9 msec for endocardial sites ied. The ERP was (P < 0.01). Column 7 gives the temperature drop or 15 minutes with caused by the flow reduction and column 6 the ex-,utured around the pected R2V2 due to the temperature drop alone. This nperature changes. value was calculated from the regression line, riment. Under the R2V2 =-b log T + a, derived for each experiment AD flow reduction during graded regional VLAD hypothermia. When this .ant and prompt value was compared with the observed R2V2 during (o ---). The ERP flow reduction, there was no significant increase in R2V2 for the group which could not be attributed to the temperature change alone. In only two out of seven dogs did the R2V2 during 75% flow reduction exceed the standard error estimate for temperature effect alone at epicardial sites. The effect of an ischemic induced myocardial temperature drop is further illustrated in figure 2 . It shows the V,V2 interval as a function of the R,R2 interval resulting from a 75% LAD flow reduction (u) compared to the effects of different VLAD temperatures alone. Each symbol indicates a different VLAD temperature. The X (37.30 C) indicates baseline before 75% LAD flow reduction (m). Flow reduction dropped VLAD temperature to 33.60. The effect of ischemia on V1V2 is intermediate between 34.20 C (A) and 330 C (0) and cannot be distinguished from the temperature effect alone.
Discussion
We believe this is the first study to evaluate systematically the contribution of temperature changes accompanying acute coronary flow reduction in the open chested canine model to the changes observed in conduction and refractoriness. Many previous studies have contributed to the understanding of the electrophysiologic effects of hypothermia. Over the temperature ranges employed in this study (29-38°C) , decreasing temperature has minimal effects on transmembrane potential.18' 19 During our study, graded regional hypothermia did not cause a significant change in diastolic pacing threshold. At a constant driving cycle length, a decrease in temperature shifts the strength-interval curve to the right.'8'19 It increases refractoriness and action potential duration mainly by its effect on prolongation of phase 2.17 ' 19 In our study, graded regional hypothermia also resulted in prolongation of the ERP at a constant pacing cycle length of 300 msec. We found the effect of regional temperature changes on ERP to fit a linear function of temperature with the ERP = -b T + a. The slope (b) of the regression line was different for each experiment, but was highly significant for each dog, with a mean r value of 0.97 ± 0.02.
During acute flow reduction, the effect of the temperature decrease was to counteract the ischemic induced shortening of action potential duration and refractoriness ( fig. 5 ). When the temperature drop caused by coronary flow reduction was prevented, the temporal change in ERP was dramatically altered. In the exposed dog heart, a 75% flow reduction resulted in a small sustained increase in ERP, whereas "closing" the chest resulted in a significant decrease in ERP. Hence, at a level of 75% flow reduction, the electrophysiologic effects of the concomitant temperature decrease overshadowed and obscured the effects of ischemia on refractoriness. This was found in the group of nine dogs in which the ERPs at 10 minutes after 75% coronary flow reduction were not significantly different from baseline values but were The effect of cycle length of hypothermic induced prolongation of action potential duration and refractoriness is quite pronounced.'8 19 Data from West et al.19 show that equivalent temperature decreases result in greater prolongation of action potential duration at longer pacing cycle lengths. Though not directly investigated, we would anticipate that the contribution of the temperature drop caused by coronary flow reduction in the exposed heart on ventricular refractory period would be even more pronounced at a slower pacing cycle length.
Hypothermia also prolongs conduction velocity in ventricular myocardium.20 Our study differs from previous investigations in that conduction time of progressively earlier ventricular premature beats was measured across a temperature gradient induced by regulating regional VLAD temperature. Any possible cumulative effects of hypothermia were avoided by randomizing the order of temperature reduction or increase. Once a new stable temperature was reached, there were no further time-dependent changes in either conduction or refractoriness. During left atrial pacing, transmural conduction time in the hypothermic region increased only minimally, at most 2-3 msec over the temperature range studied. Conduction time of the basic driving stimulus from the normothermic VLCX region to the hypothermic VLAD region increased maximally, 6-10 msec at the coldest temperatures (29-30°C ). The effect on conduction was most marked on the propagation of a ventricular premature beat from the normothermic to the hypothermic region. Whether conduction was measured as the minimal V,V2
reaching the hypothermic VLAD region or the conduction time of a ventricular premature beat at comparable R,R2 intervals, the conduction delay remained significantly temperature-dependent. We found the results could be expressed as a linear function of the log,, T so that R2V2 or V,V2 =b log T + a, with a highly significant mean r value of 0.96 ± 0.01 and 0.96 ± 0.02, respectively. In studying the effects of ischemia on intramyocardial conduction, we chose a cycle length of 300 msec to enhance any ischemic induced conduction delay.25 28 We also anticipated that hypothermia would enhance any ischemic-induced conduction delay. However, at a level of 75% flow reduction the effects of ischemia on conduction delay could not be distinguished from the effects of the accompanying temperature decrease alone in five of seven dogs.
In our studies we also noted decreases in epicardial temperature caused by 75% reduction in coronary flow of 0.5 to 3.20 C, with a mean reduction of 1.9 ± 0.30 C. Temperature decreases were usually maximum within 5-8 minutes, but were not followed for periods greater than 10-15 minutes. Based on our data a temperature drop from 37 to 350 C would result in a 16 msec increase in refractory period and an increase in conduction time of a premature beat or minimum V,V2 by 9 msec. A 40 C temperature decrease as we have frequently recorded during complete LAD occlusions would increase the ERP by 31 msec and prolong the conduction time of a premature beat or minimum V,V2 by 19 msec. Myocardial temperature gradients in the close chested dog27' 28 and human heart have previously been demonstrated. 28 Temperature gradients up to 0.70 C between the left ventricular cavity and the outer two-thirds of the left ventricular wall were found in the dog. Sommers et al.15 confirmed the temperature gradient between the left ventricular cavity and wall and further documented a reduction in left ventricular wall temperature relative to left ventricular cavity following acute coronary occlusion. This decrease amounted to 71% of the preocclusion temperature gradient by 4 hours postocclusion. Even large absolute temperature changes accompanying coronary occlusion in the dog have been documented by Reynolds et al., who monitored both endocardial and epicardial temperatures during coronary occlusion.'4 Figure 3 in their article illustrates a roughly parallel decline in temperature at both endocardium and epicardium beginning immediately after occlusion and becoming most significant at approximately 12 minutes. They also demonstrated the temperature dependence of ventricular ERP measurements by irrigating the pericardium with different temperature solutions. However, no attempt was made to correlate the temporal changes in ERP after coronary occlusion with the observed temperature decrease. Figure 1 of their article is of special interest, because it shows an increase in epicardial ERP within the first 5-10 minutes of coronary occlusion.
An initial increase in ERP following complete coronary occlusion was also noted by Han et al.4 Figure 3 of their article depicts the initial temporal changes in ERP following LAD occlusion. Following a small decrease in ERP at 2 minutes, there was a subsequent increase in ERP to 8 minutes. This agrees with the observation of Reynolds et al.'4 and others,"' 29 who also found initial increases in ERP. It has been speculated that the initial increase in ERP may be a temperature-dependent effect."' 28 Our study provides unequivocal evidence that the early increase in ERP at 75% flow reduction is indeed a temperature-related phenomenon. Unpublished observations from our laboratory also suggest that the effect of the temperature drop on ERP caused by complete LAD occlusion is even more profound. With complete occlusions it is not uncommon to observe 3-6°C temperature drops on the VLAD of the exposed heart. As with 75% flow reduction, complete occlusion consistently results in a decrease in ERP when myocardial temperature is held relatively constant. However, further experiments need to be performed to assess the contribution of temperature changes with complete coronary occlusion in the open chested model. Initial studies from our laboratory using continuous thermographic imaging of the heart during partial and complete LAD occlusions have further confirmed the development of significant thermal gradients. We have CIRCULATION also observed a small but absolute increase in temperature in the VLCX region following flow reduction and temperature decrease in the VLAD region. This observation may account for the small but statistically insignificant decrease in ERP in the nonischemic zone observed in some studies. '2 This study was technically limited to measuring the ERP and temperature at a single site within the ischemic region. It is quite obvious that the degree of ischemia is not uniform throughout the VLAD myocardium during flow reduction. It is also apparent that the temperature reduction accompanying 75% flow reduction is not uniform throughout the VLAD. There must be inhomogeneity in both temperature and ischemia. The resultant refractoriness and conduction properties at any one site would be determined by the relative contribution of temperature change and ischemia. These results, therefore, should not be construed to mean that a 75% flow reduction will consistently result in an increase ERP due to a temperature decrease. In fact, four of nine dogs in table 3 showed a slight decrease in ERP. Apparently, the magnitude and direction of change in conduction and refractoriness is not a simple function of ischemia alone.
We also do not have direct information on transmural temperature changes accompanying 75% flow reduction, but we do know from other studies that complete occlusion does decrease temperature even at the endocardial surface.'4 It is possible that in other experiments using 50% flow reduction where ERP changes were apparently measured at a more endocardial location that the contribution of any temperature effects were minimal.'2 In spite of these limitations, our results suggest that acute electrophysiologic changes accompanying regional myocardial ischemia in the exposed heart need to be interpreted with caution. We have documented significant temperature changes at a flow reduction of 75% which act in an opposite way to ischemia on refractoriness and tend to artifactually prolong conduction. This study suggests that the open chested model may have limited applicability to understanding the electrophysiologic changes which occur during angina pectoris or acute myocardial infarction. What effect the temperature drop caused by flow reduction might have on ventricular fibrillation threshold determinations is only speculative.
In spite of this limitation, the open chest model may be useful for understanding the electrophysiologic situation at the time of coronary bypass surgery. In the presence of a high grade proximal LAD lesion, opening the chest and pericardium may lead to regional hypothermia in the ischemic area, augmenting any preexisting depression of intramyocardial conduction and increasing the dispersion of refractoriness due to ischemia. Many previous studies have demonstrated that dispersion of refractoriness," 9 11 slow conduction,4' -8, 30 and intramyocardial block"' 31 are predisposing factors to the development of ventricular tachycardia and fibrillation. Since both ischemia' and hypothermial 21 increase the temporal dispersion of refractoriness, exposing the heart at surgery may create a new, potentially arrhythmogenic environment. Our preliminary studies using continuous thermographic imaging of the heart in patients with high grade LAD lesions at the time of surgery have further confirmed the presence of regional hypothermia induced by LAD flow reduction. We have also observed relative increases in epicardial temperature following placement of an aortocoronary saphenous vein graft to the LAD. 32 Regional hypothermia induced by a coronary perfusion deficit may also have important influences on epicardial mapping of ventricular tachycardia. If the reentrant pathway for ventricular tachycardia has an epicardial location and the conditions for reentry have been caused by ischemia, then a regional temperature decrease occurring after opening the chest could alter conduction and refractoriness in the reentrant circuit. This could make it difficult to initiate ventricular tachycardia; or, it may alter the time relationships of programmed ventricular extrasystoles necessary to initiate reentry.
Our experiments indicate that regional reduction of coronary flow in the exposed heart causes a significant temperature decrease. During the acute phase of ischemia the temperature drop has important electrophysiologic effects which may mask ischemic induced shortening of refractoriness, and may also augment any ischemic induced depression of conduction. When temperature effects were "unmasked," a 75% flow reduction resulted in shortening of ventricular refractory period and caused no consistent change in intramyocardial conduction.
